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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a fingerprint sensor 
which can be applied 

to a portable information terminal or the like, which is 
small and lightweight 

and which can be mounted at high density, to provide a 
mounting structure for 

the fingerprint sensor and to provide a fingerprint 
detector equipped with the 
fingerprint sensor. 

SOLUTION: In the fingerprint sensor 1 which is provided 
with a sensor face 2 
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formed on a main face, a connecting electrode formed on the 
back and through 

electrodes 3 used to connect the sensor face to the 
connecting electrodes, the 

sensor face 2 is used as the surface, the connecting 
electrode installed on the 

back of the fingerprint sensor and electrodes on an 
external connecting board 5 

are electrically connected via solder or the like. By this 
constitution, as 

compared with a conventional mounting structure using a 
bonding wire, the outer 

shape of the fingerprint detector can be formed in a size a 
little larger than 

the fingerprint sensor 1, and the fingerprint sensor can be 

mounted at high 

density. 
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(54) FINGERPRINT SENSOR AND FINGERPRINT DETECTOR WITH THE SAME AS WELL AS 
FINGERPRINT-SENSOR MOUNTING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fingerprint sensor which 
can be applied to a portable information terminal or the like, which is 
small and lightweight and which can be mounted at high density, to 
provide a mounting structure for the fingerprint sensor and to provide a 
fingerprint detector equipped with the fingerprint sensor. 
SOLUTION: In the fingerprint sensor 1 which is provided with a sensor 
face 2 formed on a main face, a connecting electrode formed on the 
back and through electrodes 3 used to connect the sensor face to the 
connecting electrodes, the sensor face 2 is used as the surface, the 
connecting electrode installed on the back of the fingerprint sensor 
and electrodes on an external connecting board 5 are electrically 
connected via solder or the like. By this constitution, as compared with 
a conventional mounting structure using a bonding wire, the outer 
shape of the fingerprint detector can be formed in a size a little larger 
than the fingerprint sensor 1 , and the fingerprint sensor can be mounted at high density. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sensing element characterized by having the penetration electrode which connects the detection side 
established in the principal plane, the connection electrode prepared in the rear face, and said detection side and said 
connection electrode. 

[Claim 2] The fingerprint sensor characterized by having the penetration electrode which connects the fingerprint 
detection side established in the principal plane, the connection electrode prepared in the rear face, and said fingerprint 
detection side and said connection electrode. 

[Claim 3] The CCD component characterized by having the penetration electrode which connects the luminescence 
side established in the principal plane, the connection electrode prepared in the rear face, and said luminescence side 
and said connection electrode. 

[Claim 4] It is the detector carry out that a sensing element is the detector which it comes to mount in an external 
substrate, said sensing element has the penetration electrode which connects the detection side established in the 
principal plane, the connection electrode prepared in the rear face, and said detection side and said connection 
electrode, opposite arrangement of said connection electrode of said sensing element and the electrode of said external 
substrate is carried out, and face down connection is made with a connection terminal as the description. 
[Claim 5] It is the fingerprint detector a fingerprint sensor is the fingerprint detector which it comes to be mounted in 
an external substrate, and carry out that have the penetration electrode which connects the fingerprint detection side 
established in the principal plane, the connection electrode prepared in the rear face, and said fingerprint detection side 
and said connection electrode, the opposite arrangement of said connection electrode of said fingerprint sensor and the 
electrode of said external substrate is carried out, and the face down connection of said fingerprint sensor is made with 
a connection terminal as the description. 

[Claim 6] The fingerprint detector according to claim 5 characterized by having a spacer for maintaining the surface 
smoothness of said fingerprint detection side between said connection electrode forming face of said fingerprint sensor, 
and said electrode forming face of said external substrate. 

[Claim 7] The fingerprint detector according to claim 5 characterized by having a semiconductor chip for driving said 
fingerprint sensor between said connection electrode forming face of said fingerprint sensor, and said electrode forming 
face of said external substrate. 

[Claim 8] It is the fingerprint detector according to claim 7 characterized by pulling out the penetration electrode 
connected to the circuit of said semiconductor chip among said penetration electrodes of said fingerprint sensor to the 
location which counters the circuit electrode of said semiconductor chip, connecting it to this circuit electrode, and 
connecting with said electrode of said external substrate the penetration electrode which is not used for connection with 
the circuit of said semiconductor chip. 

[Claim 9] The fingerprint detector according to claim 7 or 8 characterized by carrying out two or more arrangement of 
said semiconductor chip. 

[Claim 10] The fingerprint detector according to claim 7 to 9 characterized by processing said semiconductor chip into 
the thickness of 0.1mm or less. 

[Claim 1 1] The fingerprint detector according to claim 6 to 10 characterized by arranging said spacer or said 
semiconductor chip in the clearance between said fingerprint sensor produced with said connection terminal, and said 
external substrate. 

[Claim 12] The fingerprint detector according to claim 6 to 10 characterized by being arranged in the clearance 
between said fingerprint sensor which the crevice of the predetermined depth is formed in said fingerprint sensor 
loading side side of said external substrate, and said spacer or said semiconductor chip produces by said connection 
terminal and said crevice, and said external substrate. 

[Claim 13] The fingerprint detector according to claim 5 to 12 with which said penetration electrode exposure between 
said fingerprint sensors and said external substrates and by the side of said fingerprint detection side is characterized by 
carrying out the closure with resin at least. 



[Claim 14] The fingerprint detector according to claim 5 to 13 characterized by processing said fingerprint sensor into 
the thickness of 0. 1 mm or less. 

[Claim 15] The personal digital assistant device characterized by having a fingerprint detector according to claim 5 to 
14. 

[Claim 16] The personal digital assistant device according to claim 15 characterized by being arranged so that said 
fingerprint detection side may be exposed from opening which said fingerprint detector prepared in the case of said 
pocket device, and fixing the perimeter of said fingerprint detection side to said case. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the detector which equipped with this sensing element a sensing 
element and its mounting structure lists, such as a fingerprint sensor used for the pocket device and personal digital 
assistant with which densification is demanded especially, about the detector which equipped various sensing elements 
and the mounting structure list of those with this sensing element. 
[0002] 

[Description of the Prior Art] Although the fingerprint sensor which detects a fingerprint has been conventionally 
developed as what is replaced with the key of the door in close leaving management, application of the fingerprint 
sensor to a personal computer etc. can be partly begun as a means for attesting an individual from the security issue in a 
computer network in recent years. 

[0003] Although divided roughly into the electrostatic-capacity type detecting method which measures the variation of 
electrostatic capacity, and the optical detecting method for detecting the reflected light as the fingerprint detection 
approach using a fingerprint sensor, when a miniaturization is taken into consideration, the electrostatic-capacity type 
detecting method is advantageous, and development is furthered positively. Here, the mounting structure of the 
conventional fingerprint sensor is explained with reference to a drawing. 

[0004] Drawing 7 is the sectional view showing the structure of a fingerprint detector where the conventional 
fingerprint sensor was mounted. As shown in drawing, after the conventional fingerprint detector carries out die 
bonding of the fingerprint sensor 1 to the circuit board (external connection substrate 5) and connects electrically the 
connection terminal 4 of the fingerprint sensor 1, and the terminal of the external connection substrate 5 by the bonding 
wire 20, it has taken wrap structure for the circumference with the metal or the appearance protective cap 9 of resin 
while carrying out a resin seal by closure resin 6. And this fingerprint detector is used by connecting with the driver 
circuit and memory in the interior, such as a personal computer which maintains security, and driving. 
[0005] Moreover, although it is not contact mold components, such as a fingerprint sensor, with non-contact mold 
components, such as CCD (solid state image sensor), it has the structure where the hermetic seal which used glass on 
the mounting structure by the same bonding wire as a fingerprint sensor, or the closure using transparence resin was 
carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in recent years, high-density-assembly-ization of the detector 
itself is attained so that examination of security countermeasures or personal authentication may have spread not only 
to a personal computer but to the portable information terminal equipment and can be carried also in a Personal Digital 
Assistant device by the spread of the Internet computerization or electronic commerce. 

[0007] Since it is that to which the conventional mounting structure performs electrical installation by wirebonding 
here, the connection area for securing height, in order to earn the loop-formation height of a bonding wire, and 
connecting a bonding wire must be prepared, there is a problem that the resin covering area for protecting these 
bonding wires must be prepared greatly, further, and it is inadequate structure to densification. 
[0008] Furthermore, since the memory chip which memorizes LSI for a sensor drive and the information read by the 
sensor is arranged two-dimensional around a sensor, the volume as an actual detector cannot become large and cannot 
attain densification. Much more high-density-assembly-ization is needed as a detector for being attached to a personal 
digital assistant especially. 

[0009] Moreover, although the increment in the number of pixels in CCD is needed for improvement in image quality, 
the increment in the electric number of nodes and the increment in memory space are needed, in the electric connection 
by the conventional wirebonding, the increment in the number of nodes cannot be expected and densification cannot be 
attained further, either. Especially, the formation of small lightweight and high-density-assembly-ization are desired for 
the application of a video camera, a personal digital assistant, etc. 



[0010] This invention is made in view of the above-mentioned trouble, and the main purpose is a small light weight 
applicable to a Personal Digital Assistant etc., and is to offer the detector which equipped with the sensor the various 
sensors in which high density assembly is possible, and the mounting structure list of those. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the sensing element of this invention 
is equipped with the penetration electrode which connects the detection side established in the principal plane, the 
connection electrode prepared in the rear face, and said detection side and said connection electrode. 
[0012] Moreover, the fingerprint sensor of this invention is equipped with the penetration electrode which connects the 
fingerprint detection side established in the principal plane, the connection electrode prepared in the rear face, and said 
fingerprint detection side and said connection electrode. 

[0013] Moreover, the CCD component of this invention is equipped with the penetration electrode which connects the 
luminescence side established in the principal plane, the connection electrode prepared in the rear face, and said 
luminescence side and said connection electrode. 

[0014] The detector of this invention is a detector with which it comes to mount a sensing element in an external 
substrate, said sensing element has the penetration electrode which connects the detection side established in the 
principal plane, the connection electrode prepared in the rear face, and said detection side and said connection 
electrode, opposite arrangement of said connection electrode of said sensing element and the electrode of said external 
substrate is carried out, and face down connection is made with the connection terminal. 
[001 5] Moreover, the fingerprint detector of this invention is the fingerprint detector with which it comes to be 
mounted a fingerprint sensor in an external substrate, said fingerprint sensor has the penetration electrode which 
connects the fingerprint detection side established in the principal plane, the connection electrode prepared in the rear 
face, and said fingerprint detection side and said connection electrode, the opposite arrangement of said connection 
electrode of said fingerprint sensor and the electrode of said external substrate is carried out, and face down connection 
is made with a connection terminal. 

[0016] In this invention, it can consider as a configuration equipped with the spacer for maintaining the surface 
smoothness of said fingerprint detection side between said connection electrode forming face of said fingerprint sensor, 
and said electrode forming face of said external substrate. 

[0017] Moreover, in this invention, it can also consider as a configuration equipped with the semiconductor chip for 
driving said fingerprint sensor between said connection electrode forming face of said fingerprint sensor, and said 
electrode forming face of said external substrate. 

[0018] Moreover, in this invention, the penetration electrode connected to the circuit of said semiconductor chip among 
said penetration electrodes of said fingerprint sensor is pulled out to the location which counters the circuit electrode of 
said semiconductor chip, and is connected to this circuit electrode, and the penetration electrode which is not used for 
connection with the circuit of said semiconductor chip can be considered as the configuration connected with said 
electrode of said external substrate. 

[0019] In this invention Moreover, said spacer, Or the configuration arranged in the clearance between said fingerprint 
sensor which said semiconductor chip produces with said connection terminal, and said external substrate, Or the 
crevice of the predetermined depth is formed in said fingerprint sensor loading side side of said external substrate, and 
said spacer or said semiconductor chip can consider as the configuration arranged in the clearance between said 
fingerprint sensor produced by said connection terminal and said crevice, and said external substrate. 
[0020] Moreover, in this invention, it is desirable that the closure of said penetration electrode exposure between said 
fingerprint sensors and said external substrates and by the side of said fingerprint detection side is carried out with resin 
at least. 

[0021] Moreover, in this invention, it is desirable that said fingerprint sensor is processed into the thickness of 0.1mm 
or less. 

[0022] Moreover, the personal digital assistant device of this invention is characterized by having the above-mentioned 
fingerprint detector. 

[0023] In this invention, it can consider as the configuration in which it is arranged in so that said fingerprint detection 
side may be exposed from opening which said fingerprint detector prepared in the case of said pocket device, and the 
perimeter of said fingerprint detection side is being fixed to said case. 

[0024] Thus, sensing elements, such as a fingerprint sensor concerning this invention, are characterized by having the 
penetration electrode which connects the sensor side established in the principal plane, the connection electrode 
prepared in the rear face, and the connection electrode prepared in the sensor side and the rear face. While connecting 
electrically the connection electrode which used the sensor side as the top face and formed this fingerprint sensor in the 
rear face of a fingerprint sensor, and the electrode of an external connection substrate through a pewter etc., it is filled 
up with the gap of an external connection substrate and a fingerprint sensor with resin. The appearance of a fingerprint 
sensor is protected from the upper part in a case, and it has structure in which the sensor side was exposed. 



[0025] Thus, by preparing the electrode for connection in the rear face of a fingerprint sensor, and connecting this 
electrode for connection, and the electrode of a sensor side with a penetration electrode, compared with the structure 
connected by wirebonding, the area concerning the height of a wire and connection can be reduced greatly, and the 
effectiveness which makes the volume concerning mounting min that things can be carried out is acquired 
conventionally. 

[0026] Moreover, according to the detector which mounted sensing elements, such as a fingerprint sensor concerning 
this invention It has the penetration electrode which connects the sensor formed in the principal plane, the connection 
electrode prepared in the rear face, and the connection electrode prepared in the sensor side and the rear face. While 
connecting electrically the connection electrode which used the sensor side as the top face and established it in the rear 
face of a fingerprint sensor, and the electrode of an external connection substrate through a pewter etc. It has the 
description of having connected the semiconductor chip required for the drive of a fingerprint sensor to the rear face of 
a fingerprint sensor, and is filled up with the gap of an external connection substrate and a fingerprint sensor with resin, 
the appearance of a chip is protected from the upper part in a case, and it has structure in which the sensor side was 
exposed. 

[0027] Since connection between the memory chip which memorizes the information read by LSI for a drive of a 
fingerprint sensor or the fingerprint sensor, and a fingerprint sensor was made through the external connection substrate 
when it was the former, it had to prepare in the body device which arranges LSI for a drive, and a memory chip two- 
dimensional around a fingerprint sensor, or needs a function, and the volume as actual equipment became large and was 
not able to attain densification. however, the thing for which a required semiconductor chip is connected to the drive of 
a fingerprint sensor to the tooth space of the rear face of a fingerprint sensor in this invention — especially, much more 
high-density-assembly-ization is attained as fingerprint sensor equipment for being attached to a personal digital 
assistant, and the effectiveness of raising packaging density remarkably is acquired. 
[0028] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained in full detail below, referring to 
the attached drawing that the purpose, the description, and advantage of this invention should be made clear. Drawing 1 
is the sectional view showing the structure of the fingerprint sensor concerning 1 operation gestalt of this invention, and 
drawing 2 is the sectional view showing the condition of having mounted the fingerprint sensor in the substrate. 
[0029] As shown in drawing 1 and drawing 2 , the fingerprint sensor 1 has taken the structure where the connection 
electrode formed in the sensor side 2, the electrode for connection formed in the rear face, and the penetration electrode 
3 for connecting the connection electrode of a sensor side and a rear face were formed. Moreover, the connection 
terminal 4 by the pewter connects and the electrode for connection and the external connection substrate 5 of 
fingerprint sensor 1 rear face have the composition of having attached closure resin 6 and the cap 9 of appearance 
protection where the sensor principal plane 2 is exposed. 

[0030] Since the electrode formed in the rear face in the dimension of the fingerprint sensor 1 can perform electrical 
installation of a fingerprint detector according to such structure, the dimension of a fingerprint detector is determined 
by the magnitude of the fingerprint sensor 1, and the cap 9 for appearance protection, and can hold down to min the 
volume in the condition of having mounted, to the fingerprint sensor 1. 

[003 1] Here, the thickness of the fingerprint sensor 1 is about 0.1mm, and the connection terminal 4 is about 0.09mm 
because of junction by the pewter. When the resin seal of this was mounted and carried out to the external connection 
substrate 5 with a thickness of about 0.2mm, including 0.2mm of cap abbreviation for 0.1mm of resin seal thickness 
abbreviation, and appearance protection, it could hold down to 0.7mm or less of abbreviation on the whole, and 
checked that it could mount in high density. 
[0032] 

[Example] The gestalt of operation of above-mentioned this invention is explained with reference to a drawing about 
the example of this invention that it should explain to a detail further. 

[0033] [Example 1] The fingerprint detector first equipped with the mounting structure of a fingerprint sensor and the 
fingerprint sensor concerning the 1st example of this invention is explained with reference to drawing 3 . Drawing 3 is 
the sectional view showing the structure of a fingerprint detector where the fingerprint sensor concerning the 1st 
example was mounted. 

[0034] As shown in drawing 3 , the connection electrode formed in the sensor side 2 and the penetration electrode 3 for 
connecting the electrode for connection with the external connection substrate 5 formed in the rear face are formed in 
the fingerprint sensor 1 . The electrode for connection and the external connection substrate 5 of fingerprint sensor 1 
rear face are connected by the connection terminal 4 by the pewter. Furthermore, the spacer 8 for easing the pressure 
concerning the fingerprint sensor 1 at the time of pressing a finger between the fingerprint sensor 1 and the external 
connection substrate 5 in the sensor side 2, and detecting a fingerprint is arranged, and it has the composition of having 
attached closure resin 6 and the cap 9 of appearance protection where the sensor principal plane 2 is exposed. 
[0035] Since the electrode formed in the rear face in the dimension of the fingerprint sensor 1 can perform electrical 



installation of a fingerprint detector according to this structure, the dimension of a fingerprint detector is determined by 
the magnitude of the fingerprint sensor 1, and the cap 9 for appearance protection, and can hold down to min the 
volume in the condition of having mounted, to the fingerprint sensor 1. Moreover, it becomes possible to ease the 
pressure concerning the fingerprint sensor 1 at the time of pressing a finger to the sensor side 2 and detecting a 
fingerprint with a spacer 8, and the incorrect detection produced by destruction of the fingerprint sensor 1 or distortion 
of the fingerprint sensor 1 can be prevented. 

[0036] In addition, although considered as the configuration which inserts a spacer 8 independently in drawing 3 , it is 
good also as one apparatus structure from which the part corresponding to the spacer 8 of the external connection 
substrate 5 became a convex configuration. Moreover, it is this better ** to use an ingredient that insulation, such as 
plastics, is high and processing is easy and lightweight, in order to avoid electric contact for the connection terminal 4 
although the ingredient of the arbitration which has the reinforcement more than extent which does not deform easily 
by press of a finger as a spacer 8 can be used. 

[0037] The fingerprint detector equipped with the mounting structure of a fingerprint sensor and the fingerprint sensor 
concerning [an example 2], next the 2nd example of this invention is explained with reference to drawing 4 and 
drawing 5 . Drawing 4 is the sectional view showing the structure of a fingerprint detector where the fingerprint sensor 
concerning the 2nd example was mounted. Drawing 5 is the sectional view showing other structures of a fingerprint 
detector. 

[0038] As shown in drawing 4 , the connection electrode formed in the sensor side 2 and the penetration electrode 3 for 
connecting the electrode for connection with the external connection substrate 5 formed in the rear face are formed in 
the fingerprint sensor 1. The semiconductor chip 7 required for the drive of the fingerprint sensor 1 is connected to the 
rear face of the fingerprint sensor 1, the electrode for connection and the external connection substrate 5 on the back are 
connected by the connection terminal 4 by the pewter, and the fingerprint sensor 1 has the composition of having 
attached closure resin 6 and the cap 9 of appearance protection where the sensor principal plane 2 is exposed. 
[0039] Where according to this structure it also arranged the semiconductor chip 7 required for the drive of a sensor to 
the tooth space surrounded with the connection terminal 4 and a semiconductor chip 7 is mounted Since the electrode 
formed in the rear face in the dimension of the fingerprint sensor 1 is performing electrical installation of a fingerprint 
detector, The dimension of a fingerprint detector can be determined by the magnitude of the fingerprint sensor 1, and 
the cap 9 for appearance protection, can hold down to min the volume in the condition of having mounted, to the 
fingerprint sensor 1, and can raise packaging density. 

[0040] Moreover, while high density assembly becomes possible by taking such structure, when connection distance of 
a driver IC, memory, etc. and a sensor can be shortened and you need mass information, also in improvement in the 
speed, it can obtain effectiveness. 

[0041] In addition, as a semiconductor chip 7 for the drive of the fingerprint sensor 1, others, memory, a 
microcomputer, etc. can be used if needed, and it is also possible in various semiconductor chips one piece or for two 
or more pieces to connect. [ chip / driver ] 

[0042] Moreover, it can mount in high density, without processing the external connection substrate 5 side and making 
a dimension increase, as shown in drawing 5 , when the semiconductor chip 7 required for the drive of the fingerprint 
sensor 1 is large. When the magnitude of the components to carry differs, the applicability of this mounting structure 
can be extended by taking such a gestalt. 

[0043] The portable telephone equipped with the mounting structure of a fingerprint sensor and the fingerprint sensor 
concerning [an example 3], next the 3rd example of this invention is explained with reference to drawing 6 . Drawing 6 
is the sectional view showing typically the structure of a portable telephone where the fingerprint sensor concerning the 
3rd example was mounted. 

[0044] As shown in drawing 6 , the fingerprint sensor 1 by which the penetration electrode 3 for connecting the 
connection electrode formed in the sensor side 2 and the electrode for connection formed in the rear face was formed in 
one side of the mounting substrate 10 which mounts the components of a cellular phone is mounted with the connection 
terminal 4 by the pewter, and where the sensor principal plane 2 is exposed, the coat of the closure resin 6 is carried 
out. 

[0045] Moreover, LSI and the chip which constitute other cellular phones are mounted in the same field and same rear 
face of the mounting substrate 10. It is stored in the case 1 1 with the components which constitute cellular phones, such 
as the other microphone sections 16, the loudspeaker section 17, an antenna 14, the display section 12, the cell section 
18, and a keypad 13, while this mounting substrate 10 is constituted so that the sensor side 2 of the fingerprint sensor 1 
may be located in the part by which opening was carried out to some cases 1 1, it exposes a sensor side and protects an 
appearance. 

[0046] It is possible to be able to use the case rear face of a device as an appearance protective cap 9, to attain 
densification, and to mount in small devices, such as a cellular phone, without using the cap 9 for protecting the 
appearance of the fingerprint sensor 1 according to this structure. Moreover, since the electrode formed in the rear face 



in the dimension of the fingerprint sensor 1 is performing electrical installation of a detector, it becomes the rate of the 
dimension which a detector occupies is equal to the magnitude of the fingerprint sensor 1, and possible to raise 
packaging density. 

[0047] In invention of these single strings, as for the thickness of the fingerprint sensor 1, it is desirable to make it thin 
in order to form the penetration electrode 3, and the thickness which is about 0.1mm is usually applied. It is possible to 
process the fingerprint sensor 1 still more thinly from a viewpoint of the improvement in packaging density, and to 
process it thinly to current and 0.05mm. Moreover, thickness may be increased suitably, without limiting to 0.1mm 
from the curvature of the fingerprint sensor 1 , and a strong viewpoint, when rigidity is required. 
[0048] Moreover, although the 1st and 2nd examples showed the structure which attached the cap 9 which protects an 
appearance, just exposed [ the sensor side 2 ], a dam may be prepared so that the sensor side 2 may be surrounded, and 
the structure of only closing by closure resin 6 is sufficient. 

[0049] Moreover, although the connection terminal 4 is connected to the rear-face electrode by the pewter, it may not 
be based on a pewter but the connection technique used for mounting of the usual electronic equipment using Au, Sn, 
Cu(s), or these alloys may be used. 

[0050] In addition, although the above mentioned example indicated only the mounting structure of a fingerprint sensor 
and a cellular phone, it is not limited to the above-mentioned example and this invention can be applied also to 
mounting of the solid state image sensor which are the sensor of other classes of contact process, and a non-contact- 
type sensor, and compound mounting of the semiconductor chip of arbitration and mounting of the personal digital 
assistant device of arbitration by which small lightweight-ization is called for. 
[0051] 

[Effect of the Invention] As explained above, the fingerprint sensor of this invention It has the penetration electrode 
which connects the sensor side established in the principal plane, the connection electrode prepared in the rear face, and 
a fingerprint sensor and the connection electrode prepared in the rear face. While connecting electrically the connection 
electrode which used the sensor side as the top face and formed this fingerprint sensor in the rear face of a fingerprint 
sensor, and the electrode of an external connection substrate through a pewter etc. It is filled up with the gap of an 
external connection substrate and a fingerprint sensor with resin, the appearance of a chip is protected from the upper 
part in a case, and it has structure in which the sensor side was exposed. 

[0052] Based on such a basic configuration, the electrode for connection can be prepared in the rear face of a 
fingerprint sensor, the area applied to the height of a wire and connection compared with the structure connected by 
wirebonding can be conventionally reduced greatly by connecting this electrode for connection, and the electrode of a 
sensor side with a penetration electrode, and the effectiveness which makes the volume concerning mounting min that 
things can be carried out is acquired. 

[0053] Moreover, by forming a spacer between a fingerprint sensor and an external connection substrate, the 
deformation and breakage of a fingerprint sensor by the thrust concerning the sensor at the time of reading a fingerprint 
can be prevented, and the reliable fingerprint detector which prevented failure by incorrect detection or breakage can be 
offered. 

[0054] Moreover, the sensor side which formed the fingerprint detector of this invention in the principal plane and the 
connection electrode prepared in the rear face, While connecting electrically the connection electrode which was 
equipped with the penetration electrode which connects a fingerprint sensor and the connection electrode prepared in 
the rear face, used the sensor side as the top face, and was prepared in the rear face of a fingerprint sensor, and the 
electrode of an external connection substrate through a pewter etc. A semiconductor chip required for the drive of a 
fingerprint sensor is connected to the rear face of a fingerprint sensor, it is filled up with the gap of an external 
connection substrate and a fingerprint sensor with resin, the appearance of a chip is protected from the upper part in a 
case, and it has structure in which the sensor side was exposed. 

[0055] Since connection of the memory chip which memorizes the information read by LSI for a drive of a fingerprint 
sensor or the fingerprint sensor, and a fingerprint sensor was made through the external connection substrate when it 
was the former Although it had to prepare in the body device which arranges two-dimensional on the outskirts, or 
needs a function, the volume as actual equipment became large and densification was not able to be attained In this 
invention, to the drive of a fingerprint sensor to the tooth space of the rear face of a fingerprint sensor as fingerprint 
sensor equipment for being attached to especially a personal digital assistant by connecting a required semiconductor 
chip When much more high-density-assembly-ization is attained, and the effectiveness of raising packaging density 
remarkably is acquired, and the connection distance of a driver IC, memory, etc. and a fingerprint sensor becomes short 
and you need mass information, also in improvement in the speed, it can obtain effectiveness. 
[0056] Moreover, the connection electrode with which the portable telephone of this invention was formed in the 
sensor side at one side of a mounting substrate which mounts the components of a cellular phone, The fingerprint 
sensor by which the penetration electrode for connecting the electrode for connection formed in the rear face was 
formed is mounted with the connection terminal by the pewter. Where a sensor principal plane is exposed, the coat of 



the closure resin is carried out, and LSI and the chip which constitute other cellular phones are mounted in the same 
field andisame rear face of a mounting substrate. This mounting substrate has structure stored in the case with the 
components which constitute cellular phones, such as other microphones, a loudspeaker, an antenna, a display, a cell, 
and a keypad, while a fingerprint sensor is located in the part by which opening was carried out to some cases, and it 
exposes a sensor side and protects an appearance. 

[0057] Since densification by the simplification of the appearance protective cap of a fingerprint sensor can be attained 
and the electrode formed in the rear face in the dimension of a fingerprint sensor is performing electrical installation of 
sensor equipment based on such a basic configuration, the rate of the dimension which sensor equipment occupies is 
equal to the magnitude of a fingerprint sensor, and the mounting structure of the personal digital assistant device which 
raised packaging density can be offered. Moreover, although this invention has described the mounting structure of a 
portable telephone, an IC card, the key of an automobile, the key of a housing door, etc. are small, and high-density 
mounting structure can be offered by having a function individually to the components whose security improves, or the 
components which need weatherability, for example. 

[0058] In addition, it is clear that this invention is not limited to each above-mentioned example, but each example may 
be suitably changed within the limits of the technical thought of this invention. 



[Translation done.] 



